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INTERMEDIATE RELEASE NICOTINIC ACID COMPOSITIONS 
FOR TREATING HYPERLIP IDEM1A WHICH EXHIBIT AN 
IN VIVO STAIR-STEPPED ABSORPTION CURVE 

Ryl ^tprf Pate nt Applications x 
<] This application for U.S. patent is a U.S.C., Title 35, §lll(a) application, whichj a ^ 
" continuation-in-part of U.S. Patent Application, Serial No. 08/814,974 filed March 6, 1997. J ' 

fftlH n f «■<■ Invention 

The present invention is directed to intermediate release nicotinic acid formulat.ons, which 
exhibit an unique stair-stepped absorption curve and are useful for treating hyperlipidemia, and 
methods of treating hyperlipidemia employing such compositions. Another aspect of the present 
invention, the nicotinic acid formulations are suitable for once a day dosing without causing drug- 
induced hepatotoxicity to a level which would require the therapy to be discontinued. More 
particularly, the present invention employs a composition of nicotinic acid, derivatives and mixtures 
thereof, and a swelling agent to form an intermediate timed-release sustaining composition for . 
nocturnal or evening dosing. Specifically, the present invention employs a composition of nicotnuc 
acid and hydroxypropyl methylcellulose to treat hyperlipidemia in a once per day oral dosage form 
given during the evening hours that causes little if any hepatotoxicity. 

ftm-k flrnund 

Nicotinic acid, 3-pyridinecarboxylic acid or niacin, is an antilipidemic agent that is marketed 
under for example, the trade names Nicolar®, SloNiacin®, Nicobid® and Time Release Niacin®. 
Nicotinic acid has been used for many years in the treatment of lipidemic disorders such as 
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hyperemia, hypercholes.ero.emia and atherosderosis. This compound has long been known .0 
exhibit the beneficial effects of reducing total cholesterol, low density lipoprotems or 'LDL 
cholesteroV' triglycerides and apolipoprotema (Lp(a))inthe human body, while increasing des,rable 
high density lipoproteins or "HDL cholesterol". 

Typical doses range from about 1 gram to about 3 grams daily. Nicotinic acid is normally 
administered mo to four times per day after meals, depending upon the dosage form selected. 
Nicotinic acid is currently commercially available in two dosage forms. One dosage form » an 
immediate or rapid release tablet which should be administered three or four times per day^ 

within about 30 ,0 60 minutes following ingestion, as illustrated in Fig. 1 The other dosage form ,s 
^^^{om^c^M^^^oXo^ti^i^ See.however, 
US PatentNo 5,126,145 issued to O'Neill. In contrast** formulations, sustained release ("SR") 
nicotinic acid formulations are designed .0 release significant quantities of drug for absorpfon mto 
the blood stream over specific timed intervals, also as shown in Fig. 1. If the release occurs at 
appropriate times, therapeutic levels wi.1 be maintained by SR nicotinic acid formulations over an 
extended period such as 12 or 24 hours after ingestion. 

The dosingregunenoflRnicotinic acid is known ,0 provide a very beneficial effect on blood 
lipids as discussed in Knopp et at; "Contrasting Effects of Unmodified and Time-Release Forms of 
Niacin on Lipoproteins in Hyperlipidemic Subjects-. Clues to Mechanism of Action of N.acm ; 
Me.abo.ism 34/7, .985, page 647. The chief advantage of this profile is the acuity of IR nicotic 
acid .0 decrease total cho.es.erol, LDL cholesterol, triglycerides and Lp(a) while increasmg HDL 
particles, in fac, IR nicotinic acid has been well regarded as an effective drug in the «rea«men. of 
high cholesterol since about the early 1960s. Unfortunately, IR nicotinic acid has never really become 
widely usedbecause of the high incidence offlush that often occurs when anlRdose is .aken. That 
mea.anmdividua.maydevelopavisib.e, uncomfortable, hot or flushed feeling three or four tunes 
a day for about one hour following each IR dose. 

In order to avoid or reduce ,he cutaneous flushing, a number of materials have been suggested 
for administration with an effective antihyperlipidemic amount of immediate release nicotmtc ac,d, 
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including guar gum in U.S. Patent No. 4,956,252, and mineral salts as disclosed in U.S. Patent No. 
5 023 245 or inorganic magnesium salts as reported in U.S. Patent No. 4,91 1,917. These matenals 
havebeenreported to avoid or reduce the cutaneous flushing side effect commonly assocated wnh 

nicotinic acid treatment. 

Another method of avoiding or reducing the side effects associated with immediate release 
nicotinic acid is the use of SR nicotinic acid formulations. SR nicotinic acid formulations are 

andprolongsblood levels of dntg in an attempt to lower peak nicotinic acid concentrations w,th the 
goal of reducing or eliminating nicotinic acid induced flush. Examples of currently marketed SR 
formulations of nicotinic acid include Nicobid® capsules (Rhone-Poulenc Rorer), Enduracm® 
(innovative Corporation) and SloNiacin® (Upsher-Smith Laboratories, Inc., U.S. Patent. No. 
5,126,145, which describes a sustained release niacin formulation containing two different types of 
hydroxypropyl methylcellulose and a hydrophobic component). 

Studies in hyperUpidemic patients have been conducted with a number of SR nicotinic acd 
produce. These smdies have demonstrated tha, the sustained release products do not have the same 
advantageous lipid altering effects as IR nicotinic acid, and in fact often have a worse side effect 
profile compared to the IR products. The major disadvantage of the SR formulations, as can be seen 
in Knopp el al., in 1985, is the significantly lower reduction in triglycerides (-2% for the susUuned 
release versus -38% for the immediate release) and lower increase in HDL cholesterol, represented 
as HDL, particles which are known by the art to be most beneficial, (-5% for the sustained release 
versus +37% for the immediate release). 

Additionally, SR nicotinic acid formulations have been noted as causing greater incidences 
of liver toxicity as described in Henken * «/, Aml*&4 91:199. (,991)andDal,on« 0 /, Ami 
Msd, 93 .102 (1992). There is also great concern regarding the potential of these formulations « 
disrupting glucose metabolism and uric acid levels. 

In a recent edition of the Journal of the American Medical Association, an article appeared 
which presented research results investigating the liver toxicity problems associated with an SR form 
of nicotinic acid. See McKenney e, a,, A Comparison of the Efficacy and Toxic Effects of 
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Sustained- vs. Immediate-Release Niacin in Hypercholesterolemia Patients, IAMA, (271)9: 672 
(March! 1994) This McKenney el al. article presented a study of twenty-thre* pafents. Of that 
number 18 or 78 percent were forced to withdraw because liver fonction tests (LFTs) mcreased 
indicating potential Uver damage. The conclusion of the authors of that article was that the SR form 
of nicotinic acid "should be restricted from use." 

A similar conclusion was reached in an article authored by representatives of the Food and 
Drug Administration. See Radar, „ al. Hepatic Toxicity of Unmodified and Time-Release 
Preparations of Niacin, IAMA, 92:77 (Janua^ 1992). Because of these studies and snrular 
conclusions drawn by other health care professionals, the sustained release forms of nicotinic acd 
have experienced limited utilization. 

Consistent with these conclusions, certain IR formulations are FDA approved for the 
treatment of hyperiipidernia The SR products, however, are no, FDA approved for the treatment of 
hyperlipemia and may only be marketed as over-the-counter nutritional supplies. As over-the- 
counter nutritional supplements, SR nicotinic acid formulations are not subject to the rigorous FDA 

an SR nicotinic acid product as a nutritional supplement as long as it is manufactured usmg "Good 
MaranWProcedures" Notwithstanding their commercial availability in the United States, many 
investigators have recommended that the SR nicotinic acid products be removed from non- 
prescription status because of their incidence of hepato.oxicity and the lack of sufficient med,ca. 
testing to support their marketing. See Dalton, T.A. e, al, AoO^, (93):102-104 (.992); 
Etchason, J.A e^MayaiJnito, (66):23-28 (1991); and Fischer, D.I. e,a,, WesfflLLMaL, 

(155)4:410-412 (1991). 

In designing an SR nicotinic acid product, the pharmacokinetics can have a constable 
impact on whether a particular SR nicotinic acid will produce satisfactory results after m «w 
administration. Orally administered drugs, such as nicotinic acid, are absorbed and enter the 
caplaries and veins of the upper GI tract and are transported by the porta, vein directly to the ver 
before e*erin g the genera, circulation of the body The entire absorbed drug is exposed to the hver 
duringitsfirstpassthroughthebody. Ifa drug is object to a high hepatic Cearance, i.e., msraptdly 
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meubolized by the Bver.ta a substantia. fhKtion of ,he absorbed dose is extracted from .he blood 
^ metabolized before i, reaches the systemic circulation. This phenomenon is charactered as the 
-te pass effect." The consequence of this phenomenon is a significant reduction in bioavai.ab.hty. 

The pharmacokinetics of nicotinic acid have been some what studied in the past. Nicotrmc 
acid is weU absorbed from the gastrointestinal tract and is subjected to an extensive first pass effect 
More particular.,, nicotinic acid is metabolized into many by products as depicted m F,g. 2 and 
.mdergoes saturate first pass me.abo.ism resuWng into two metabolic pathways. Pathway 2 ,s the 
saturable pathway, whereas Pathway 1 is the secondary metabolic process .ha. is initiated only after 
all of the enzymes in Pathway 2 are occupied or "saturated" In other words, as the concentrate 
of nicotinic acid accumulates or backs up due to the "saturation" of the enzymes in Pa.hway 2, the 
secondary metabolic process, i.e., Pathway 1, is initiated. The nicotinic acid metabolites produced 
in both pathways are common ,o all nicotinic acid formulations either TR or SR As shown ,n F.g. 

I metabolites, nicotinamide ("NAM"), 6-hydroxy nicotinamide ("6HN"), nicotinamide-N-ox.de 

("MNO") N-me.hyl-nicotinamide ("MNA") and nicotinamide adenine dinucleot.de ("NAD"). As 

further shown in Fig. 2, Pa.hway 2 includes .he me.aboli.es of MNA, N-methyW-pyridone-S- 

c^oxamide(2PY)andN-memy.^^ 

is necessary in nearly all biochemical processes within the cells. 

Compounds such as nicotinic acid which are subject to a first pass metabolism are cons.de.ed 
,o have non-linear pharmacokinetics. An increase or decrease in the dose administered w.11 not 
necessary produce the corresponding increase or decrease in observed blood level, This is beheved 
,o be dependent upon whether the metabolic level of .he liver has been exceeded Therefore, ,. .s 
thought Aatmepercem of administered nicotinic acid dose metabolized before the compound leaves 
the liver is dependent upon the dose administered and the release rate.. 

I, has been long appreciated by those of skill in the art that it can be difficult to des.gn SR 
formulations for compounds, .ike nicotinic acid, that are subjected to the first pass effect See 
Urquhar. et al, ControHed-Release Pharmaceuticals, Am^nn^, (WW). Whereas an IR 
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product aUows saturation of the enzymes and a significant increase in blood leveis, an SR product 
..easing similar quantities of drug a, a slow rate will typically either no, produce saturation of the 
primary me.abo.ic pathway or only initiate the secondary me.abo.ic process to a minima, extent. 
Consequendy.a.argerpercentt^ 

witheach drug and isdependent upon its pharmacokinetic, The difficulty of correct* predicting an 
appropriate release pattern is well known to those skilled in this art. 

Therefore, it would be a valuable contribution .o the art to develop an extended re.ease 
nicotinic acid formulation for once a day nocturnal administration for approval by the FDA wh,ch 
would provide hyperlipidemic individuals with "balanced lipid alteration," i e„ reductions 
cholesterol, LDL cholestero., triglycerides and Lp(a) as we., as increases in HDL partic.es, wrth an 

uric acid levels. 

ffnrrnilffT" ft heTnventioi' 

In brief the present invention aUeviates and overcomes certain of the above-,den.,fied 
prob.ems and shortcomings of .he presen. s.a.e of nicotinic acid therapy through the discover of 
novel nicotinic acid formulations and methods of treatment. 

Generally speaking, novel nicotinic acid formu.a,ions have been discovered .hat optima 
bloodlevelsof nicotinic acid overaperiod of about 5 to about 9 hours when administered as a smgle 
era. dose for achieving a ba.anced lipid alteration in individual a. a time when .he rare of serum 
Upids lip.pro.eins, cho.es.erol and cho.es.ero. precursor biosyn.hesis is beiieved «o be a, i.s haghes.. 
in other words, the novel nicotinic acid formulations have been uniquely formulated for 
administrationasasmg.edose.preferab.yduringtheeveningor at night when the nicotinic acid . eveU 
subsequently achieved are effective for substantia.., .owering the .eve.s of total cho.estero., LDL 
cho.es.erol, tiiglycerides and/or Lp(a) as we,, as raising .he .evels of HDL partic.es, al. of wh,ch are 
primarily nocturnal., svn.hesi.ed. Preferab,y, .he nicotinic acid formu.ations are administered a, or 
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after an evening meal or low fat snack but before bedtime, i.e., between about 6 pm and 12 am, 
prefers between about 8 pm and 12 am, and most preferably between about 8 P m and 10pm. 

The amount of nicotinic acid that is administered is effective to substantially lower at least 
one sen™ lipid, such as total cholesterol, LDL cholesterol, triglycerides, and/or Lp(a) and elevated 
HDLX without causing drug-induced hepatotoxicity to levels which would require the therapy to 
be discontinued. In other words, a single 1 to 3 gram dose of a nicotinic acid formu.ation of the 
present invention administered between about 6 pm and 12 am is believed to be as effective as an 
equal or higher daily dosage of nicotinic acid administer^ two to four divided doses between, e.g., 
8 am and 8 pm. 

Furthermore, because at leas, the majority of the nicotinic acid is released and me.abol.zed 
in v/vo during a limited predetermined period of time of about 5 to about 9 hours, the liver ,s not 
being exposed to constant levels of nicotinic acid which results during the administrate of long- 
term, spaced daily doses of SR nicotinic acid. Thus, it is believed that the nicotinic acid formulates 
ofthe present invention are unhkely to cause individual develop dose-limiting hepato.oxicity when 
used as a single daily dose administered in a therapeutic amount. 

The nicotinic acid formulations in accordance with the present invention have been umquely 
designed as intermediate release formulations which can be characterized by one or more of the 
foUowingbiopharmaceutic characteristics: (1) an ft W» stair-stepped or sigmoidal-shaped absorpfon 
profile when the plasma nicotinic acid or NUA data is deconvolved using the Wagner-Nelson 
method- (2) an in viiro dissolution profile; (3) a fit factor H (4) urine metabolite recovery; (5) AUC; 
(6) Cmlx; and/or (7) Tmax. By the term "intermediate re.ease,»it is used herein to characters the 
nicotinic acid formulations ofthe present invention which release their medication in vi.ro or m v,v, 

about 10 to 24 hours, i.e., faster than SR niacin. 

I, is therefore, an object ofthe present invention to provide a composition of nicotimc acd 
or any compound which is metabolized by the body to form nicotinic acid for treating hyperlip,dem,a. 

I, is another object ofthe present invention to provide a composition as above, winch as a 
time release sustaining characteristic. 
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I, is ye, another object of the present invention to provide a method for emp.oyng a 

At least one or more of the foregoing objects, together with the advantages thereof over the 
icnown ar, relating to the treatment of hyperlipemia, which shaU become apparent from the 
specification which follows, are accomplished by the invention as hereinafter described and clamed. 

Ingeneral, the present invention provides an improved antihyperlipidemia composmon of the 
or a. type employing an effective antihyperlipidemic amount of nicotinic acid, wherem the 
taprovetnentcomprisescompoundingthe nicotinic acid with from about 5% to about 50%partsby 
weight of hydroxypropyl methylcellulose per hundred parts by weigh, of table or formulation. 

The present invention also provides an orally administered antihyperlipidemia composmon 
which comprises from about 30% to about 90% parts by weigh, of nicotinic acid; and, from about 
5% to about 50% parts by weight of hydroxypropyl methylcellulose. 

Generally speaking, the nicotinic acid formulations of ,he presen, invention are manufactured 
by first wet mixing (granulation) niacin and hydroxypropyl methylcellulose, the irnmediate-release 

mixedwithmorehydroxypropy, methylcellulose and compressed into tablets. The resuHmg. ablets 
are ,hen formed by a mixture of hydroxypropyl methylce.lu.ose-niacin granulation and addmona. 

hydroxypropyl methylcellulose. . 

The presen, invention also includes a method of .rearing hyperUpidemia in a hyperhp.dermc. 
The me,hod comprises ,he s.eps of forming a composition which comprises an effective 
antihyperlipidemic amoun, of nicotinic acid and an amount of excipients to provide intermed.a e 
release of drug The method also includes the step of orally administering the composmon to the 

hyperlipidemic nocturnally. 

Amethod of treating hyperlipidemia in a hyperlipidemic according to the invention, compnses 
dosingmehyper^pidernicv^anefteaiveantihyperlipidemic amount of nicotic acid or compound 
^Uzedtonicotinicaddbythebody. The dose isgiven once per day inthe evening or a. n, g h, 

combined with a pharmaceutical* acceptable carrier to produce a significant reduction ,n total and 
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in HDL cholesterol. *Uot„KiptQ 

g eUayers Any granulate acid exposed to the exteriors of the ub.ets wdl dissolve ou of the 
5 Sn-iH— - Asthe.co.n.cacd eave 

^ergeUayersandthe^^^^^^ 

^ flayers. The geUayers then ac, as contro.led release for dissolved — acd 
origmatingintheintermediatereleaseaicotinicacidgranules. 

" re fe re nce,o*efo B o W , g F, g s.,de^eddescHpt i onande X a m p 1 es It sho U ,d a,so be understood t 
li to be regarded as limitations of the present invention. 

¥. 

15^4*1^^ which are illustrative of certain embodiments 

A With reference to the accompanying Figs., which are uiusirauv 

within the scope of this invention: . 

J formulation and a sustained release niacin formulation; . . . , the niacin 

Fig 2 is a schematic depicting the metabolic pathways of macn ,n the hver and the 

to^tions. Pathway 1 includes niacin and nicotinuric acid (NUA) and Pathway 2 J^ ^ 
PHase.meUboUtes.nicot.amideC^.hydroxy 
CW -methyl-,^^^^ 
25 Lde,«sthatPathway 2u — ^ 

(^anLme^done-S^^ 

in nearly all biochemical processes within the cells; 
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Fig 3 is a graph depicting an in vivo stair-stepped or sigmoidally-shaped absorption profile 
or curve which has been deconvolved using the Wagner-Nelson method from the mean of plasma 
curves for niacin released from Niaspan® formulations of the instant invention. The profile shows 

between about hours2 and7 following ingestion. The profile also shows that approximately 100% 
of the absorbable niacin is absorbed at about 7.3 hours after ingestion; 

F,g. 4 is a graph depicting individual in viiro dissolution profiles of a Niaspan® formulate 
and thirteen (13) commercially available sustained release niacin formulations, and 

Fig 5 is a char, depicting the percent of a niacin dose recovered in urine as metaboh.es 
Mowing consumption of a dose of 500mg of Nicolar®, an immediate release niacin product, doses 
of 2000mg, ISOOmg and lOOOmg of Niaspan®, and a dose of 2000mg of Goldline's time released 
niacin a sustained release product. The Phase I pathway concerns those metabolites that are 
generated by the oxidative pathway. The Phase II pathway includes niacin and nicotinunc acd 
(NUA) metabolites. The char, shows that a ISOOmg dose of Niaspan® produces less Phase II 
pathway metabolites man a ISOOmg dose of an immediate release niacin formulation, i.e , N.cola^. 
The chart also shows that a 2000mg dose of Niaspan® produces less Phase I pathway oxidative 
metabolites than a similar dose of a sustained release niacin produC, i.e., Go.d.ine's timed release 



niacin. 



^ f la il>ri nwcr fntrfln ftf ""■ Invention 

By way of illustrating and providing a more complete appreciation of the present mvent.on 
and many of the attendant advantages thereof, the following detailed description and examples are 
given concerning the novel methods and formulations. 

Tumingnowto thebiopharmaceutic characteristics of the novel nicotinic acid formulations, 
the nicotinic acid formulations of the present invention exhibit an ,„ stair-stepped or s,gmo,dal- 
shaped profile when the plasma curves for nicotinic acid or NUA are deconvolved using the Wagner- 
Nelson method, as taught in Wagner, J.G. « a,: lita^sto 52 6.0-6!. (.963), wmch » 
torpora^herdnbyreferencemitsentir^ Asil.ustia.edinFi g .3,thestair-s,e P pedors lgm o,dal- 
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shaped tin* p.o, for nicotinic acid absorbed from tbe formations of the instant invent.cn ,s 

entities of nicotinic acid are absorbed from such formations during phases A 
predominanuydunngpbaseB. PhaseAconstitu.es the W tia. time period where numma. absorptton 

nicotinic acid generally ends. 

tlhours^ameanofabout^hoursaneringestion. See Tabies , and , Aisorepo * n 

^^^^^^^^^^^ 

niacin or NUA data generated from fluent b.ood sampiing lowing the adn—on of* 

time plot which is described in three phases: 

Phase A - the initial time period where minimal absorption occurs; 
PhaseB-the subsequent time period where most ofthe absorption occurs; and 

Phase C - the time when absorption has ended. 



- Balance of Page Intentionally Left Blank - 
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The expected values describing each Phase are recited in Table 1: 

TABLE 1 



Start 
(hrs) 



Start range 
(hrs) 



1-4.1 
5.1-9.1 



%Dose 
Absorbed/ 



Absorption 
rate range 



0-9.2 
14.1-26.1 



End range 
(hrs) 



1.1-4.1 
5.1-9.1 



%Dose 
Absorbed 



%Dose 
Absorbed 
Range 
(%/hr) 



0-1.91 
78.4-100.4 
.7-103.7 



Table 2 represents the 



absorption rate parameters of nicotinic acid in 12 individuals who 



each ingested two, lOOOmg tablets of Niaspan®, and the minimum, 



maximum, mean and median 



for each of those 



12 individuals tested. Table 1 is a summary of the results in Table 2. 



TABLE 2 



End Second 
fthsnrption Phase flirt 
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Theuaique nicotinic acid foliations ofthe present invention therefore resuh in subsequently 
and about 8 hours and most preferabiy between about 7 and 8 hours, following ingestion. Mrmma. 

co „ c er^onofnieounicacidor N UAa ft erPau W a y 2hasbeen saturated. It is further beheved that 

a.d.sinc.U.eTrnaxandshapeofthep.asrna^epa^.elstheTrnaxand shape of the plasma curve 
for nicotinic acid. The initial absorption of nicotinic acid allows for the initial obtammen, of 
therapeutic levels of nicotinic acid and the second absorption period, phase B, optimizes therapeutrc 
levels thereafter. 

Each nicotinic acid formulation of the instant invention will typically exhrb,, the follow,»g 
dissolution profile in U.S.P. XXIII, Apparatus I, 900ml deionized water a, 37° C, baskets a, .00 
RPM, as indicated in Table 3. 

TABLE 3 



Time 
(hours) 


Niaspan® 
Specification 
Percent Dissolved 


Dissolution range 
for all Niaspan® 
strengths tested in 
humans 


Dissolution range 
for FDA approved 
Niaspan® tablet 
batches for all 
strengths 


0 


0 


0 


0 


1 


less than 15 


9.6-13.8 


9.8-12.3 


3 


15-30 


21.2-27.8 


20.9 - 26.7 


6 


30-45 


35.1 -44.2 


35.3 -44.1 


9 


40-60 


45.6- 58.5 


44.8 - 58.7 


12 


50-75 


56.2 - 72.0 


59.5 - 70.7 


20 


greater than 75 


78.1 - 103.9 


84.4 - 120.5 



14 
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By the term "dissolution,' 
acid, which is dissolved or released in vitro 



» it is used herein to refer to that percent of a drug, e.g., nicotinic 



selected period of time under certain 
concerning the specifications in Table 3 
tablet strength, the target dissolution curve for 



from a formulation into a dissolution medium over a 
conditions. With respect to the shape of the dissolution curve 



relative to a target dissolution curve for each Niaspan® 
each of the Niaspan® tablet strengths are as follows: 



TABLE 4 



Time 
(hours) 



250 and 325 mg 
(% released) 



24.1 



54.2 



500mg 
(% released) 



10.6 



22.9 



38.0 



63.4 



88.4 



750mg 
(% released) 



10.3 



22.0 
36.60 



49.4 



61.6 



87.2 



lOOOmg 
(% released) 



41.3 



l^—lvavana,, As depicted in Fig. 4 and Tables 3, 4, 5 A and 5B, an espec* 
the oresent inventions is shown in Fig. 4 and Tables 3,4, 5 A and 5B. 
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data of Table 5 represents two lots of Niaspan® 500mg tablets which fall within the range of the 
dissolutionproW^ Also as illustrated m F.g. 

4andTables3,4and5Aand5B, and in particular Tables 5 A and 5B, when the dissolution profiles 
ofsixteenOe) over-the-counter SR niacin products are compared to that of Niaspan®, none of the 
dissolution curves for those products are equivalent to that of Niaspan®. 

TABLES 5A and 5B 
Brand Comparison 
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Table 5A 



fry 500m p; 500mg . 



22.5 23.9 

37.6 39.0 
51.2 51.8 
62.8 63.1 



12.6 
28.0 



32.9 26.9 

42.9 37.0 

56.0 43.9 

72.8 58.3 



87L51081 


89G5612C 


M070E 


5L01707 


A051 




5Q0mg 


500me 


500m£_ 


0 


0 


0 


0 


0 


10.8 


16.5 


16.7 


11.7 


14.9 


26.5 


39.0 


40.6 


27.1 


32.4 


43.9 


57.3 


62.9 


46.1 


50.6 


58.0 


67.3 


73.0 


60.4 


62.9 


69.4 


73.0 


81.7 


72.2 


70.3 


91.7 


81.6 


89.3 


94.3 


81.3 



Table 5B 



Time K4061A-1 Limit Limit 5F00753 16020 
f. snn™ 500m g 3flft"P 500n * 



/o 

t l 103 10.8 15 



30 3 22.5 

6 37.6 

9 51.2 

12 62.8 



30 38.7 
45 53.7 



61.7 61.4 
70.6 73.5 
78.3 92.8 



Geneva 




Endurance 


Rugby 


Nicobid 


Goldline 


4B124 


501199 


11504 


K053G 


MN1937 


89A51566 


500ms 


500me 


500me 


500mg 


500me 


500me 


0 


0 


0 


0 


0 


0 


20.7 


11.3 


11.0 


31.9 


10.8 


11.0 


43.2 


27.1 


24.2 


42.2 


27.2 


30.6 


60.0 


45.4 


36.5 


61.0 


38.1 


53.2 


71.5 


60.4 


48.1 


72.9 


51.5 




77.8 


71.0 


56.4 


77.9 


61.1 


74.7 


87.6 


90.5 


71.9 


84.0 


75.9 


85.6 
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de.enninedtoughU.ecalcu.ationofthemfaaorF, See Moore IW, Hanner HH, Mathematical 
Sanson of W. profiles, ^.^J,^. ««« (June 1996), wh,ch » 
ineorporateohereinbyreferenceinitsenUrety. In other word, .he 0. factor F, is calculate^ 
difference between the percent dissolved a, each time point for each dilution profile. If there 
M^^te^^^^PO^^F^ ICO. As the 

is determined by the following equation. 



r7C5 F: = 50 log ([1 + IMS «, («. " W x 100 > 



where^isfte dissolution value for the target profile at a time point r, T,is the dissolution vdue for 
.hetestprofileatthe same time point ,,„is the number oftime points on the dilution profile and 
wM an optional weightier. This equation is a logarithmic transformation of the sum of themean 
square error between the test and targe, profile, resulting in a number between 0 and 100. The 

e dissimilar. In other words, the smaller the fit factor F 2 , the farther apart the products are from 
another. The fit factor F 2 win be positive as long as the average difference between the two 
curves is 100 or less. 

Thefo U owingTable6depicts the recommended fit factories for each of theN,aspan® 

in theNewDrug Application (NDA), made more specific by the determination of bioequivalence to 
a target lot of Niaspan® tablets. 



more 
one 
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Criteria derived 
from. 


250 and 325 mg 
tablet strengths 


500mg 

tablet strength 


750mg 

tablet strength 


lOOOmg 
tablet strength 


Bioequivalence 
Studies 


;>79.0 


*79.0 


*79.0 


*44.0 



which is incorporated by reference herein in its entirety. 

Tabl e7also depicts *e fit 6 aorF,forthir,een(13)of the s,xteen (1 6) over-the-counter SR 

can h seen from the fit factor F, data in Tahie 7, the thirteen (B) — 

for all suc h products. 

TABLE 7 



«. »• « » s " " " 



ThepercentoftttedoseexcretedtaurineasniacinandNUAaswenasthe percent of *e dose 
^rahie first-pass metaho.isn, Thns, hecause it is now discovered that the rate of «. 

30 l^a-— ^~««*-^-^- m ~ -,a,l, " : — 
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_e.abo.ites the rate of absorption can be used to control the amount of Pathway 1 andPathway^ 
daUyadministrationsofNiaspan® to heaithy human volunteers, as illustrate* m Table 8. 



20 



Metabolites 


2x500mg 
Niaspan® tablets 


2x750mg 
Niaspan® tablets 


2xl000mg 
Niaspan® tablets 


3xl000mg 
Niaspan® tablets 


recovered 

Niacin + NU A 
Mean 


12.2% 
4.5 - 25.7% 


21.3% 
11.0-44.8% 


32.4% 

21.7-48.2% 


41.9% 
25.4-66.1% 


Range 
All others 
Mean 
Range 


87.8% 

74.3 - 95.5% 


78.7% 
55.2 -89.0% 


67.6% 
51.8-78.3% 


58.1% 

33.9-74.6% 



25 



6 fcyTrhe numbers recited in Table 8 represent the mean and range for all 27 patents for 

do ^»t::no Wt o F i^ 

„ pathway (Pathway 1) metabolites (niacin and nicotinuric acid) and that almost all of the „ac ln 
om I k —ion was converted to Phase I pathway (Pathway „ oxrdative metabo, , 

7Z ^^'wh.enearlyallsubiec.swhoreceivedm.acme.periencedflush. Because aU s« su ^ 
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^^totom*™*^*^"*-*"*""** ed. In the IR niacin 
metabolites, hepatotoxiaty w>ll ensue from SR macm produ 

.administered, it is beiieved that, because .he P— " " " ^ ^ " pat L y , 
Pathway 2 is saturated aimost immediate* the major metabohtes produced are Pathway 
metabolites and the patient experiences flush. _ 

As compared to the IR and SR niacin formulations, the unique absorption rate 

recommenaeaai gu KrpGD Resulting from the administration of niacin. 

For those individuals who are initiating niacin therapy, it is possioiet 
^ ^^wHhau.oueK.asp— pac, 

3 75m! Once-A-Nigh.™ for seven days, followed by Niaspan® 500mg Once-A-Night for seven 
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, h e 750n,g and lOOOmg Ntaspan® tablets, > e., the 375mg g 

K.aspan^.etsarebeBevedtore.easeniacin at the lowest rate. Th " ' ^ d QW 

*~L «— — — 

« W refers to the time that C m ax occurs fo«o«,„g T e 

produ cts of the present — gene* occurs between « 
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™ g l„ m abo„t ,n .0, t ^lt , 

• I rf about 1 8 ughr/ml to about 33 .7 ughr/ml with a mean of about 8.9 ughr/ml. Sail 
5 5 uuhr/ml to about 15.7 ughr/ml with a mean of about 8.7 ughr/ml. 

^reports that the 750mg Niaspan® tablets have anNUACmaxmtherangeof^ • 
Lrmtoalt3, ll g/m 1 ^a m eanofabout3.0 9 ,g/n J anaa nAU C 1 n.hera ng eofab„utl,, 

„ahr/ml to about 12 7 ughr/ml with a mean of about 12.1 ughr/ml. 

rangeofabout24.2u^/mltoabout4Z6^^ 
Z.e.reportsth^e.OOOmgNia.pan.tab.etshaveanNUACmaxint 
^^It^^withameanofaboutS^ug/m, and anAUCmtherangeof about 12, 

ughr/ml to about 18.8 ughr/ml with a mean of about 15.4 ughr/ml. 



20 



. Balance of Page Intentionally Left Blank - 
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Dosemg Study 
1500 A 



1500 
1500 
1500 
1500 D 



1500 E 



1500 



2000 F 



2000 



-22- 
TABLE 9 



NUA 



Niacin 

Tabletmg Cmaxug/ml AUCughr/mL Cmaxug/ml AUCughr/mL 
375 3.39 



1500 B 500 10-1 

1500 C 



500 5.76 

c 500 5.98 

A 500 3.04 

D 500 2.89 

500 3.14 

1500 D 500 2.36 

1500 E 500 1-81 

500 1 13 



E 500 1-69 

500 4.66 



G 500 2.02 

1500 H 750 9.11 

1500 I 750 7.68 

2000 G 1000 11-6 

2000 G 1000 9.39 

2000 J 

2000 J 

2000 K 



1000 15.8 
1000 I 6 - 6 
1000 9.29 



5.8 


2.4 


9.6 


33.7 


3.4 


15.7 


15.7 


2.33 


10.1 


15.8 


2.33 


10.2 


5.8 


2.25 


9 


4.76 


2.16 


7.6 


5.1 


2.31 


8.6 


3.1 


1.98 


7.2 


3.1 


1.89 


7 


1.8 


1.62 


5.5 


2.2 


1.8 


6 


11.6 


2.28 


9.3 


4.6 


2.06 


9.0 


21.5 


3.2 


11.5 


21.1 


3.2 


11.5 


31.4 


3.35 


14.3 


24.2 


2.91 


12 


42.6 


4.21 


18.4 


41.4 


4.45 


18.8 


26.2 


2.81 


13.3 



T^nTnow to the Once-A-Night™ administration of Niaspan®, it is beiieved that a 

its beneficial effects. The Once-A-Night™ administration regimen is aiso believe* to mrmmrze the 
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itfthebodyAsaconsequencMher^^ 

Educed b^^.O.a.oteh^^P^^^ 2 ^"' 4 

is leered less frequently allowing sufficient toe for Cearance of metabolites keepmg hen- 
accumulation below the toxic thresho.d. Thus, it is believed that the unique con,b,„a,,o„ of the 

rrinimized flush and hepatotoxicity associated with its administration. In other ^ words^s 

niacin, its minima, risk of deduced hepatotoxicity relative ,o SR niacin, and ,ts efficacy 

The other compounds specify include, bu, are no, limited to the follows mco nyl a coho, 
^d-audtolhexa^^ 

As stated hereinabove, nicotinic acid has been employed in the past for the treatment o 
hyperlipemia, which condition is characterized by the presence of excess fats such as cholesterol 
Td^ycerides, in.he blood stream. According to the present invention, an intermed,a,e release 

.^^-«^--— *^^rC"2l 

be treated the active ingredient willbe released for absorption into the blood stream overapenod 
ime which is s,ower than that of* niacin formulations, but faster and «nS R n,acm 
products. For example, it is preferred tha, in a dosage of about 100MOOO mrlhgrams (herem 
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effecuveantih^ 

. benefcU. effect upon the physiology of the parent, to include a. .east ~ £^ 
c.^ol.imcho.estero.,^^ 

^Lsolood stream. ^^^-^^^T-^ 
TdbLabou, 250 mgs to about 3000 mgs of nicotinic acid t o be admimstered accord,ng to 

nura berofvariab 1 es,inc,udi„gthepsycho 1 o g ica 1 needsof«hepa,ie„.,obetreated. 

,0,^,— ^^^^ 

andnatura.materia.ssuchasgum.orgeiatinsorm.xturesofanyoftheabove. Be 

^ from about * to about S« parts W we,ght per ^ £ ^ 
formulation The preferred example will ensure a sustamed t,me release P 
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A binder may also be employed in the present composition, While any known bmdmg 
materia, is useful in the present invention, it is preferred to employ a materia, such as one or more of 
agroupofpolymershavmgtherepeatmgunitof.^eny.^.pyrroto 
have modular weights of between about .0,000 and 700,000, and are also known as "povdone . 

Amounts ofthebinder material will of course, vary depending upon the nature ofthebmder 
and the amount of other ingredients of the compositions. An exempt amount of povidone ,n the 
present compositions would befrom about .%to about 5% by weight of povidone per .00 parts by 
weight of the total formulation. 

Processing aids such as lubricants, including stearic acid, may also be employed, as >s known 
in the art. An exemplary amount of stearic acid in the present compositions would be from about 
0 5% to about 2.0% by weight per 100 parts by weight of table or formulate. 

Examplesofvariousemb<>dimen<sof<he P ^^^ 
reference to the following examples. 

fryn fral Exp erimental 

to order to demonstrate the effectiveness of the compositions and method of the present 
invertion over known antihyperlipidemia compositions and methods heretofore known in the art, a 
number of subs-ally identical composition were prepared according to the disclosure hereinabove. 
The composition ingredients and amounts are listed in Table IA hereinbelow. 
" TABLE IA 

Test Tablet Composition 



Ingredient 


375 me 


500 mg 


750 me 


Nicotinic Acid 


375.0 


500.0 


750.0 


Hydroxypropyl 
methylcellulose 


188.7 


203.0 


204.7 


Povidone 


12.9 


17.2 


25.9 


Stearic Acid 


5.8 


7.3 


9.9 


TOTAL 


582.4 mg 


727.5 mg 


990.5 mg 



IPHOU:10471.1 32892-00022 
Express Mail No. EI637428978US 



-26- 



The ingredients were compounded together to form a tablet. More specifically, Niaspan® 
once-daily tablets in accordance™* the present invention utilize a hydrophilic matrix controlled drug 
delivery system. This is a dynamic system composed of polymer wetting, polymer hydration and 
polymer disimegranon/dissolution. The mechanism by which drug release is controlled depends on, 
for example, initial polymer wetting, expansion of the gel layer, tablet erosion and niacin so.ubU.ry. 
After initial wetting, thermophilic polymer startsto partially hydrate, forming a gel layer. As water 
permeate, into the tablet increasing thickness of the gel layer, drug diffoses out of the gel layer. As 
the outer layer of the table, becomes fully hydrated it erodes I. is believed that this erosion results 
in additional drug release. The controlled release ftom this matrix delivery system can be modtfied 
depending on the type of molecular weight of hydrophilic polymer used. 

AMaspan® formulation consists of Niacin, Methocel® E10M Premium, Povidone K90 and 
Hystrene 5016(stearic acid). Methocel® E10M Premium is utilized as a con.ro.led-re.ease agent m 
theNiaspan® formulation. Methocel is a partly 0-methy>a,ed and 0-(2-hydroxypropy.ated) cellulose 
and is available in several grades which vary in terms of viscosity and degree of substitute. 
Methocel is manufactured by Dow Chemical. 

Povidone K90 is employed as a granulating/binding agent in a Niaspan® formulation. 
Povidone is a synthetic polymer consisting of linear .-viny.-2-pyrrolidone groups, the degree of 
polymerization of which results in polymers of various molecular weights, or as indicated above. I. 

^gftom 10-120. Povidones has an approximate molecular weight of .,000,000. Povidone 
is a hygroscopic, water soluble material. Povidone K90 presents in a Niaspan® formulation ,s 
manufactured by ISP (Internationa, Speciality Products). Hystrene 5016 is utilized as an externa, 
iubrican, in the Niaspan® formation. Hystrene 50.6 is a mixture of stearic acid and palmmc acd. 
The content of stearic acid is no, less than about 40.0% and the sum of the two acids is not less than 
about 90 0%. Hystrene 5016 is manufactured by Witco. Refer to Table IB for Niaspan® formulation 



details. 
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each formulation is a granulated mixture of Niacin, Methocel B!0M and Povidone K90. 
granulation process improves compression properties. 



TABLE IB 
Niaspan® Tablet Formulations 



10 



15 

& 

■m 



^nrpiulation % Tablet 
Niacin 

Methocel E10M 


375mg Tablets" 

64.4 
7.4 


500mg Tablets - 

70.5 
8.1 


750mg Tablets 

77.4 
8.9 


IQOOmg Tablets 

83.1 
9.5 


Premium 










(Intragranular) 
Povidone K90 
Methocel E10M 


2.2 
25.0 


2.4 
18.0 


2.7 
10.0 


2.9 
3.5 


Premium 








(Extragranular) 
Hystrene 5016 

(Stearic Acid) 

T»h1rt weight, mg 


1.0 
582.5 


1.0 
709.5 


1.0 
968.6 


1.0 
1203.6 



2| 

:0 



Niaspan® formulations are presented in white cap- ««4~ — - 
with respect to product strength. The 375m g and 500m g Niaspan® tablets are .ompre, d-h 
-.in ft87» in lemrth x 0 281" by width. The length and wdth of the 
t0 „ Bng measuring approx,mate.y 0.687 » .ength x 0. , ^ 
7 50mg and lOOOmg tooling measures approxtmately 0.750 x 0.320. g 

tablets will now be described generally as set forth below. 



- Balance of Page Intentionally Left Blank - 
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Niacin 

Povidone K90 
MethocelElOM 
(Intragranular) 
Purified Water 



t 

Dry 



Parcel size reduction 



F. quipment 

High shear granulator (Littleford 
FM130) 



Fluid bed drier 
(Gladd fluid bed drier) 



Mill 

(Kemutec Betagrind) 



Tr epan® Grar y'fi t ; "" p ™ cess Pescript-QH . 

Ktaspan^granulationraw materials are dispensed and granulated in a high shear granulate, 
The wet granules are sieved intoafluid bed drier and dried. When the drying process is comply 
theses are milled. Milling ensures uniform particle size distribution throughout the Ntaspan® 
granulation. 



aw Materials 

Methocel 
E10M 

(Extragranular) 

Hystrene 5016 
(Stearic acid) 



Process Flow 



F. quipment 



Niaspan® Tablet Blend 

Blend Milled Niaspan® granules Blender 

with (Patterson-Kelley 

extragranular Methocel El 0M and V-Blender) 
Hystrene 
5016 



Nis san® Tabl * Manufacture 
Compress Niaspan® Tablet Blend Rotary tablet 
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„L is composed ,o form Niaspan® tablets. Niaspan® tablet physical propert.es w,,, vary 

depending on the particular Niaspan® dose being manufactured. 

pLuctionofNiaspan^tab.etsv.UnowbediscussedingreaterdetaU. The nutta. stage of 

Jed individual., and subsequently released for blending. The base granulat.cn ,s no, strength 
specific and may be used to manufacture any tablet strength of Niaspan®. 

The ingredients in the base granulation are set forth in Table IC below: 
TABLE IC 



Component 


Function 
Drug Substance 


Quantity per 
kilogram 
granulation (kg) 

0.87 


% per 
kilogram 
granulation 
(%) 

87.00 


Quantity per 
160.00 kg 
batch (kg) 

139.20 


Niacin, USP 

Povidine, UPS 

MethocelUSP, 
ElOMPremium 
CR Grade 


Binder 

Controlled- 
Release Agent 


0.03 
0.10 


3.00 
. 10.00 


4.80 
16.00 


Purified Water, 
USP* 

Total 


Granulation 
Reagent 


0.00* 


0.00* 


48.0 
160.00 



'Purified Water, USP is 
granulation. 



used as granulation reagent and does not appear in the finished 
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Raw materials arequantauvely dispensed into appropriately labeled double polyethylene-lined 
containers using calibrated sca.es. Purified Water, USP is dispensed into an appropriate vessel from 
which it is later pumped during the wet-massing operation. 

A Littleford FM130 granulator is charged with approximately one half of the N.acm, USP 

CR Grade- about 1.20kg of Povidine, USP; and the balance of the Niacin, SP (-17.40kg). 
powder bed is dry mixed in the Littleford FM130 granulator, with choppers on, for approx.ma.ely 
, minute. At the completion of the 1 -minute pre-mix cycle, about 12.0,0.05kg of Purified Water, 
USP are sprayed onto the powder bed at a rate of about 2.40t0.24kg/minute. Immediately following 
the addition of the Purified Water, USP, the unit is granulated for about 5 mmutes. 

The granulated unit is discharged into double polyethylene-lined containers and then manually 

a Glatt TFO-60 fluid-bed drier with an inlet air temperature setting of about 70°C±5°C. The un,t 
is dried until a moisture level of ,1.0* is obtained as determined using a Compu.rac® Mo.sture 
Analyzer, model MAS A. The dried granulation is discharged into appropriately labeled, double 
polyethylene-lined drums and reconciled. 

with a 1 5mm screen and running a, approximately 1 500 RPM. The mined granulation is collected 
to appropriately labeled, double polyethylene-lined drums and reconciled. The milled granulauon 
is^mpledandtestedbyQualityControlandreleasedpriortofurtherprocessmg. 

they are blended together for about 10 ± 1 minutes and then discharged to appropriately labeled, 
double polyethylene-lined containers. 

As stated above, Niaspan® tablets are formulated from a common granulauon when ,s 

NF to achieve the final dosage formulation. Tables IA and IB describe the formu.at.on for each 
Niaspan® table, strength, 375 mg, SOOmg, 750mg and lOOOmg, respectively. 
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Two study groups consisting of eleven and fourteen patients each were formed. Blood 

and HDL cholesterol to establish baseline leve.s from which fluctuations in these lipids could be 
compared The patients were then placed upon a regiment of the above discussed tablets, totaung 
approximatdylSOOmgofnicounic acid, once per day before going to bed. After eight weeks of tins 
regimen, the patients were again tested for lipid profiles. The results of tests conducted at e,gh« 
w«ks showing the changes in the lipid profiles as a percentage change from the basehne, are 
reported in the table hereinbelow. Positive numbers reflect percentage increases and negafve 
numbers reflect percentage decreases in this table. 

TABLE H 
Patient Study Lipid Profile Data 
LQL-C AbslE lite HCLi HDUC 



Pi No. 



Tolal-C 



GROUP A 














NA 


1 


-8.2 


-12.0 


NA 


-17.3 


22.0 


NA 


2 


-5.9 


-27.0 


NA 


-28.7 


65.0 


NA 


NA 


3 


-15.1 


-13.0 


NA 


-22.0 


-9.1 


NA 


NA 


4 


-3.3 


-10.0 


NA 


61.6 


3.8 


NA 


NA 


5 


-16.5 


-17.7 


NA 


-28.8 


11.1 


NA 


NA 


6 


-12. 


-25.9 


NA 


-42.0 


51.6 


NA 


NA 


7 


-24.2 


-31.4 


NA 


-30.4 


12.5 


NA 


NA 


8 


-6.7 


-7.4 


NA 


-42.4 


18.8 


NA 


NA 


9 


4.5 


1.1 


NA 


7.2 


9.2 


NA 


NA 


10 


2.8 


-0.2 


NA 


-2.7 


22.9 


NA 


NA 


11 


-13.0 


-9.4 


NA 


-54.0 


44.3 


NA 


NA 


Mean 


-8.9 


-9.4 


NA 


-18.9 


23.0 


NA 


NA 


p-Value 


0.0004-8.9 


0.0001- 
13.9 




0.0371 


0.0068 







IPHOU:10471.1 32892-00022 
Express Mail No. EI637428978US 



-32- 



TABLE H (Continued) 





GROUP B 














-81.9 




1 


-19.2 


-27.1 


-24.4 


-33.4 


20.0 


22.3 




2 


-32.2 


-35.7 


-28.0 


-60.4 


4.3 


3.2 


-25.3 




3 


-21.4 


-33.6 


-35.6 


-33.4 


30.4 




-17.4 




4 


-19.9 


-24.6 


-15.1 


-20.8 


9.6 


16.1 


-27.0 


5 


5 


-3.3 


-2.1 


-29.4 


-41.1 


5.8 


2.4 


-22.4 




6 






PATIENT 


WITHDREW FROM STUDY 








7 


23.1 


-32.6 


-42.6 


-58.6 


49.2 


68.9 


-14.3 


S'l 


8 


24.8 


34.0 


-28.4 


5.5 


6.5 


-6.8 


Na 


S3 
-;!) 


9 


10.1 


12.0 


-16.8 


-11.6 


2-.7 


-12.3 


40.6 


m 


10 
11 


-2.9 
-10.5 


-7 7 
-18.8 


-28.0 
-25.3 


-59.0 
-53.4 


53.1 
31.8 


70.5 
39.7 


-41.2 
NA 




12 


-20.0 


-30.8 


-30.4 


11.7 


21.1 


25.0 


-28.4 




13 


17.4 


16.8 


-17.5 


-17.5 


51.3 


51.9 


38.5 




14 


-9.4 


-16.6 


-32.0 


-46.9 


52.3 


67.6 


17.6 


III 
it 

£\ 


MEAN 


-8.7 


-12.8 


-32.2 


-27.2 


25.3 


30.1 


-17.9 


p-Value 


0.0002 


O.0001 


0.0001 


O.001 


0.0001 


0.0002 


O.0199 




Combined 


-8.7 


-13.3 


GpB 


-26.1 


25.3 


GpB 


GpB 




p-Value 


0.0002 


0.0001 


only 


<0001 


0.0001 


only 


only 



^reported inTable II shows that the LDLievelsin the Group A patients had a mean 

decrease of -13.9% and triglyceride decrease of -18.9% HDL cholesterol levels, the benefica. 
cholestero.. were raised by 23 .0% in this Group. Simiiar resu.ts were obtained with the Group 
patients These studies demonstrate that dosing the sustained release formulation during the evening 
hours or at nigh, provides reductions in LDL cholesterol levels equal to immediate release niacn on 
a rnilgram per milligram basis, bu, superior reductions in triglyceride reduction when compared to 
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sustained release formulations dosed during daytime hours on a mffligram per miUigram basis. 
Additionally, the increases in HDL cholesterol obtained from doing the sustained release formulation 
during the evening or atnight were ±23.0% for one group and + 25.3% for the other group. Dostng 
during the evening therefore provides reduction in LDL cholesterol plus significant decreases ,n 
triglycerides and increases in HDL cholesterol with once-a-day dosing. 

Groups AandB were also tested for liver enzymes (AST, ALT and Alkaline Phosphatase), 

and a. two, four and eight week intervals. The results of these tests are listed in TABLES III-VTI 
hereinbelow. 



TABLE HI 

THE EFFECT OF NIASPAN® THERAPY ON AST (SCOT) LEVELS (U/L) 
(1500 mgs dosed once-a-day at night) 
(n = 28) 

Weeks of Therapy With Niaspan® 

4Wks SWks. Referena 
Baseline IWks. Range 



1 


28 




29 




25 




24 




0-50 




2 


24 




25 




24 




26 




0-50 




3 


17 




18 




22 




21 




0-50 




4 


14 




16 




15 




17 




0-50 




5 


22 




NA 




32 




52 




0-50 




6 


21 




17 




17 




14 




0-50 




7 
8 


17 


20 


17 


21 


14 


22 


18 


22 


0-50 


0-50 


9 

10 

11 




16 




16 




17 




20 




0-50 




18 




21 




21 




25 




0-50 




21 




21 




22 




21 




0-50 
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TABLE m (Continued) 



GROUP B 

1 

2 

3 



23 
20 
15 
28 
23 



25 
20 
20 
22 
21 



PATIENT WITHDREW DUE TO FLUSHING 
21 18 



9 

10 

11 

12 

13 

14 

Combined Mean 
Change From 



18 
15 
16 
20 
23 
20 
18 
19.8 



19 
16 
15 
22 
25 

15 

25 
20.4 
+3.0% 



Level of Significance: p=0.4141 



38 
21 
18 
28 
17 

18 
18 
18 
19 
24 
28 
20 
20 
20.8 
+5.1% 



33 
21 
19 
26 
18 

19 
19 
15 
28 
28 
22 

19 

18 
21.1 
+6.6% 



0-50 
050 
0-50 
0-52 
0-50 

0-50 
0-50 
0-50 
0-50 
0-50 
0-50 
0-50 
0-50 



- Balance of Page Intentionally Left Blank - 
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m 



(n = 28) 

Weeks of Therapy With Niaspan® 



m 

GROUP A 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

GROUP B 

1 

2 

3 

4 

5 

6 

7 



32 
24 
18 
7 

14 
22 
9 
16 
14 



16 
16 
13 
23 
21 



28 
25 
23 

13 
NA. 

11 
7 

18 
17 
15 
18 

17 
14 
21 
20 
23 



PATIENT WITHDREW DUE TO FLUSHING 
21 16 
18 20 
11 
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39 

23 

30 

14 

43 

14 

11 

23 

20 

17 

20 

27 
15 
13 
26 
17 

18 
17 
11 



awks, 

30 
26 
30 
14 
46 
10 

7 

21 

14 

19 

16 

29 
22 
16 
17 
15 

21 
18 



Reference 

Basse. 



0-55 

0-55 

0-55 

0-55 

0-55 

0-55 

0-55 

0-55 

0-55 

0-55 

0-55 

0-55 
0-55 
0-55 
055 
0-55 

0-55 
0-55 
0-55 



36 
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TABLE IV (Continued) 



10 


8 


10 


14 


17 


0-55 


11 


17 


12 


18 


16 


0-55 


12 


14 


18 


20 


16 


0-55 


13 


14 


NA 


11 


10 


0-55 


14 


23 


23 


19 


19 


0-55 


Combined Mean 


17.7 


17.5 


19.3 


18.2 




Change 




-1.1% 


9.0% 


+2.8% 





From 
Baseline 

Level of Significance: p=0.3424 

Balance of Page Intentionally Left Blank - 
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TABLEV 

THE EFFECT OF NIASPAN® THERAPY 
ON ALKALINE PHOSPHATASE LEVELS (U/L) 
(1500 mgs dosed once-a-day at night) 
(n = 28) 

Weeks of Therapy With Niaspan® 



~T m tMsm* im* iw* *m* 



GROUP A 

1 52 56 



2 103 

3 54 45 

4 70 68 

5 77 NA 

6 55 48 

7 72 71 

8 55 49 



57 55 20-140 

100 89 102 20-140 



10 74 
18 



20 i 11 
\[ GROUP B 

Cj i 73 67 

2 82 64 

3 73 69 
25 4 37 36 

5 65 53 

6 PATIENT WITHDREW DUE TO FLUSHING 

7 64 58 



53 51 20-140 

71 91 20-140 

74 81 20-140 
49 51 20-140 
79 75 20-140 
47 50 20-140 

53 55 56 45 20-140 

75 75 20-140 
20 16 20-140 



g9 95 20-140 

72 71 20-140 

81 82 20-140 

37 38 20-140 

54 61 20-140 

58 58 20-140 

79 78 65 73 20-140 



30 9 94 92_ 



103 93 20-140 
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TABLE V (Continued) 



10 

11 

12 
13 
14 

Combined Mean 

Change 
From 
Baseline 

Level of Significance: p=0.0236 



69 


67 


70 


65 




59 


67 


63 


72 


20-140 


65 


59 


59 


63 


20-140 


64 


68 


66 


64 


20-140 


72 


61 


59 


64 


20-140 


66.5 


61.5 


63.3 


65.8 






-6.1% 


-3.4% 


40.005% 





TABLE VI 

THE EFFECT OF NIASPAN® THERAPY ON URIC ACID LEVELS (mg/dL) 
(1500 mgs dosed once-a-day at night) 
(n = 28) 

Weeks of Therapy With Niaspan® 



Pt# 


Baseline 


2Wks. 


4Wks. 


8Wks. 


Reference 
Range 


GROUP A 












1 


5.2 


5.0 


4.8 


4.3 


4.0-8.5 


2 


4.0 


4.6 


4.5 


6.2 


2.5-7.5 


3 


6.3 


7.0 


6.5 


6.2 


4.0-8.5 


4 


3.1 


4.6 


4.2 


3.8 


2.5-7.5 


5 


3.4 


NA 


3.3 


4.2 


2.5-7.5 


6 


6.6 


5.5 


5.6 


4.7 


4.0-8.5 


7 


3.8 


4.5 


4.3 


4.9 


2.5-7.5 


8 


4.4 


3.8 


5.1 


4.5 


2.5-7.5 


9 


3.9 


4.5 


4.6 


3.5 


2.5-7.5 
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TABLE VI (Continued) 





2.6 


2.9 


2.8 


2.7 


2.5-7.5 




4.7 


5.5 


5.2 


5.3 


2.5-7.5 


(jKUUr D 












1 


3.7 


4.2 


4.7 


3.5 


2.5-7.5 


2 


2.8 


3.5 


3.6 


2.3 


4.0-8.5 


3 


4.2 


5.3 


5.5 


5.3 


2.5-7.5 




4.7 


3.9 


5.1 


3.6 


4.0-8.5 




3.7 


4.1 


4.1 


3.8 


2.5-7.5 




' WITHDREW DU 


E TO FLUSHING 






5.8 


6.6 


6.6 


6.8 


2.5-7.5 




4.7 


4.3 


5.4 


5.6 


2.5-7.5 


9 


3.7 


4.6 


5.1 


3:8 


2.5-7.5 


10 


4.2 


5.0 


4.4 


8.5 


2.5-7.5 


11 


1.9 


3.0 


2.8 


5.0 


2.5-7.5 


12 


5.6 


5.4 


6.2 


5.6 


4.0-8.5 


13 


4.2 


4.6 


4.6 


5.3 


2.5-7.5 


14 


5.5 


5.4 


6.1 


5.3 


2.5-7.5 


Combined 
Mean 


4.54 


4.82 


4.92 


4.86 


*p=0.3450 


Change 
From 
Baseline 




46.2% 


+8.4% 


+7.0% 




♦Level of Signific 


ance: p=0.3450 
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TABLEVH 
THE EFFECT OF NIASPAN® THERAPY 
ON FASTING GLUCOSE LEVELS (mg/dL) 
(n = 28) 

Weeks of Therapy With Niaspan® 





m 


Baseline 


2 Wks 


4 Wks. 


8 Wks 


Reference 
Range 




GROUP A 














1 


114 


122 


123 


110 


70-115 


10 


2 


101 


105 


107 


101 


80-125 




3 


99 


98 


103 


103 


70-115 




4 


100 


118 


94 


94 


80-12580-12 




5 


89 


NA 


82 


103 


80-125 


t 


6 


97 


103 


94 


107 


70-115 


15 


7 


85 


107 


100 


94 


80-125 




8 


98 


107 


103 


101 


80-125 




9 


97 


97 


100 


110 


80-125 




10 


94 


101 


111 


97 


70-115 


a 


11 


102 


103 


95 


95 


80-125 




GROUP B 












1 


101 


97 


83 


99 


70-115 




2 


90 


95 


96 




80-125 




3 


96 


98 


95 


97 


70-115 




4 


116 


139 


113 


125 


80-125 


25 


5 


88 


98 


91 


95 


70-115 




6 PATIEh 


IT WITHDREW DI 


JE TO FLUSHING 








7 


106 


114 


118 


117 


70-115 




8 


95 


106 


106 


108 


70-115 




9 


81 


92 


84 


92 


70-115 


30 


10 


108 


117 


122 


105 


70-115 
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TABLE VH (Continued) 



11 


85 


106 


106 


108 


70-115 


12 


92 


89 


101 


86 


80-125 


13 


99 


105 


94 


100 


70-125 


14 


100 


108 


84 


107 


70-125 


Combined 
Mean 


98.4 


105.8 


101.6 


102.3 




Change From 
Baseline 




+7.5% 


+3.3% 


+4.0% 




Level of Signifies] 


rice: p=0.0021 





In order to provide a comparison 



between the state of the art prior to the present invention, 



and in order to quantify the magnitude of the improvement that the invention provides over the pnor 
art, another study was conducted. This study included 240 patients dosed according to the present 
invention as described hereinabove. Compared to this group was the group of patients stud,ed by 
McKenney et a,., as reported hereinabove. The resuhs of this study are reported in TABLE VHI 
hereinbelow. 
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The results of the comparison of the studies reported in Table VIII show that the control 
group (the McKenney group) had 18 of 23, or 78 percent of the patients therein drop out of the test 
because of an increase in their respective liver function tests. The patients withdrew at the direction 
of the investigator. In comparison, a group of 240 patients treated according to the present invention 
had zero patients drop out, based upon the same criteria for withdrawal. The test results reported 
above indicate that this sustained release dosage form caused no elevation in liver function tests (i.e., 
no liver damage), no elevations in uric acid and only a small, 7.5% increase in fasting glucose levels 
which in fact decreased during continued therapy. 

Thus it should be evident that the compositions and method of the present invention are highly 
effective in controlling hyperlipidemia in hyperlipidemics, by reducing the levels of LDL cholesterol, 
triglyceride and L P (a) while increasing HDL cholesterol levels. The present invention is also 
demonstrated not to cause elevations in liver function tests, uric acid or glucose levels for the 
hyperlipidemics. 

Based upon the foregoing disclosure, it should now be apparent that the use of the 
compositions and methods described herein will carry out the objects set forth hereinabove. It is, 
therefore, to be understood that any variations m sustained release fonnulation evident fall witW^ 
scope of the claimed invention and thus, the selection of specific component elements can be 
determined without departing from the spirit of the invention herein disclosed and described. In 
particular, sustained release excipients, binders and processing aids according to the present invention 
are not necessarily limited to those exemplified hereinabove. Thus, the scope of the invention shall 
include all modifications and variations that may fall within the scope of the attached claims. 
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